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(54) Support wire for centering ceramic metal halide arc tubes inside PAR capsules 



(57) A ceramic metal halide lamp assembly includes 
an elongated support or member wire that provides both 
electrical connection and centering of the arctube within 
the lamp assembly. The support wire has at least one 



bent region that extends over at least ninety degrees of 
the inner circumference of the capsule. Preferably, the 
bent region is disposed between the pinch seal region 
and the arc chamber so that it does not adversely impact 
on the desired beam pattern of the lamp assembly. 
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Description 

[0001] The present invention relates generally to light- 
ing, and more particularly to a ceramic metal halide or 
arc discharge lamp. 5 
[0002] Lamp assemblies incorporating a ceramic 
metal halide arctube are known in the art. For example, 
a PAR 20 or a PAR 30 lamp refers to a ceramic metal 
halide arctube received in a capsule mounted in a hous- 
ing. The light source or arctube is located at the focal 10 
point of a parabolic reflective surface to direct light out- 
wardly through a cover or lens at an open end of the 
housing. The metal halide arctube is a double-ended 
structure in which first and second legs of the arctube 
are typically aligned along the longitudinal axis of the is 
housing. The arctube is hermetically sealed within the 
light transmissive capsule, typically, a quartz material 
construction. The capsule has electrical connectors or 
leads that extend outwardly from one end of the capsule 
for connection with an external power source via, for ex- 20 
ample, a first contact or threaded shell and a second 
contact or central eyelet. The external source provides 
an electrical potential through the parallel outer leads 
which are connected to a pair of molybdenum foil com- 
ponents sealed (for example, pinch sealed) at the cap- 25 
sule end. The opposite end of the molybdenum foils are 
electrically connected to arctube leads extending from 
the legs of the arctube, Thus, due to the elongated dou- 
ble-ended structure of the ceramic metal halide arctube, 
a frame component or support wire extends from con- 30 
nection with one of the molybdenum foils, and extends 
in offset, parallel relation to the longitudinal axis of the 
housing and arctube. It is electrically connected to the 
arctube lead at the outer end. The capsule is typically 
tubulated at the outer end that allows the capsule to be 35 
exhausted to vacuum levels after pinch sealing the other 
end of the capsule. The tubulation also helps to center 
the arctube within the capsule by accommodating a ter- 
minal end of the arctube lead inside the tubulation. 
[0003] Although helpful in aligning or centering the 40 
arctube relative to the capsule, and thus relative to the 
reflector housing, extending the arctube lead into the tu- 
bulation for centering purposes increases the overall 
length of the capsule. That design provides a certain 
nominal insertion of the arctube lead into the tubulation, 45 
plus a nominal spacing between the end of the arctube 
lead and the tubulation tip-off. Due to these design con- 
siderations, use of existing capsules in smaller packag- 
es is essentially precluded. 

[0004] Alternative approaches to arctube centering 50 
have been considered with regard to other lamps, but 
the above described tubulation centering technique has 
been used exclusively with ceramic metal halide lamps. 
However, these other approaches suffer from their own 
problems. For example, a circular wire component or 55 
"halo" can be welded to a straight wire. The halo serves 
a centering function of an arctube within a shroud. 
[0005] Another consideration is to weld first and sec- 



ond thin strips of metal bent into cords whose radii are 
similar to the inner diameter of the shroud onto the frame 
component. Again, the necessity for welding the parts 
to the support lead is undesirable. Likewise, additional 
material used to center the arctube should be minimized 
to prevent distortion or shadowing in the beam pattern 
created by the light source inside the reflector. 
[0006] Accordingly, a need exists for an effective, eco- 
nomical solution to centering or aligning a ceramic metal 
halide arc tube within the capsule that overcomes the 
noted problems and others. 

[0007] In an embodiment of the invention, a ceramic 
metal halide lamp assembly includes an elongated arc- 
tube that includes first and second arctube leads ex- 
tending from first and second ends, respectively. The 
arctube is hermetically sealed within a light transmissive 
capsule having first and second electrical connectors 
extending through a first end thereof. An elongated sup- 
port member or support wire electrically connects the 
second arctube lead with the second electrical connec- 
tor and includes a bend region that extends in a circum- 
ferential direction dimensioned for abutting receipt with- 
in the capsule to provide a centering function of the arc- 
tube within the capsule. 

[0008] An exemplary embodiment includes a bend re- 
gion comprised of first and second portions spaced from 
each other. 

[0009] In an exemplary embodiment, the bend region 
is located closer to the first end of the capsule than the 
second end to prevent distortion or shadowing in the 
beam pattern. 

[0010] The invention will now be described in greater 
detail, by way of example, with reference to the draw- 
ings, in which: 

FIGURE 1 is an elevational view with selected com- 
ponents shown in cross-section. 

FIGURE 2 is an elevational view of a first exemplary 
embodiment of the inventive support wire. 

FIGURE 3 is an elevational view taken generally 
from the right-hand side of FIGURE 2. 

FIGURE 4 is a top plan view of the support wire of 
FIGURE 2. 

FIGURE 5 is an elevational view of a second exem- 
plary embodiment with selected components 
shown in cross-section. 

FIGURE 6 is an elevational view of the second ex- 
emplary embodiment of the support wire. 

FIGURE 7 is an elevational view taken generally 
from the right-hand side of FIGURE 6. 

FIGURE 8 is a top plan view of the support wire of 
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FIGURE 6. 

A ceramic metal halide lamp assembly A is shown in 
FIGURE 1. It includes a housing 10 having an internal, 
reflective surface 12 that extends from a neck portion 
14 at a first end to a larger diameter or outer end portion 
16 at a second end. An opening 18 is provided in the 
neck portion. A lens or covering 20 is disposed over the 
outer end portion and preferably seals that end of the 
housing. 

[0011] A ceramic metal halide arctube 30 is a double- 
ended discharge tube that has first and second legs 32, 
34, generally aligned with a longitudinal axis 36 of the 
lamp assembly. Ceramic discharge lamp chambers 
were developed to operate at higher temperatures, i.e., 
above 950° C, for improved color temperatures, color 
rendering, and luminous efficacies. The structure and 
operation of these type of light sources are generally 
known in the art so that further discussion is deemed 
unnecessary to a full and complete understanding of the 
present invention. Extending from the first and second 
legs 32, 34 are first and second arctube leads 38, 40, 
respectively. The first arctube lead 38 is directly con- 
nected to a first molybdenum foil 42 that, in turn, is con- 
nected to a first outer lead 44. The outer lead is either 
connected to a first contact or eyelet 46 or a second con- 
tact or threaded shell 48 to establish electrical connec- 
tion with a standard lamp socket (not shown), as is well 
known in the art. The second arctube lead 40, on the 
other hand, is disposed adjacent the outer end of the 
lamp assembly, i.e., away from the neck portion of the 
lamp assembly. Shown in phantom, and identified by 
reference numeral 60 is a conventional support member 
or support wire. It mechanically and electrically intercon- 
nects the second arctube lead 40 with the second mo- 
lybdenum foil 62 that is electrically connected to the sec- 
ond outer lead 64. 

[0012] A new support member or support wire 70 is 
shown in solid line. It, too, is connected to the second 
arctube lead 40. The support wire also supports the arc- 
tube within capsule 72 in an advantageous manner to 
be described below. The capsule has a first end 74 de- 
fining a seal region, which in an exemplary embodiment 
is defined by a pinch seal around the molybdenum foils 
42, 62. The opposite end of the capsule defines a tubular 
portion or tubulation 76. It includes a tip 78 which here- 
tofore received the outer terminal end of the second arc- 
tube lead for centering purposes. However, in accord- 
ance with an exemplary embodiment of the present in- 
vention, the tip can be reduced in height or eliminated 
in its entirety since the centering function is no longer 
necessary at that end. Instead, the support wire 70 in- 
cludes a bend or bent region 80. As shown in FIGURE 
1, and additionally represented in FIGURES 2-4, a first 
embodiment of the lead wire has at least two circumfer- 
ential bent regions 80a, 80b. These regions are axially 
spaced from one another, and as illustrated in FIGURE 
4, are also circumferentially spaced apart. Each region 
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80a, 80b extends over approximately 90°. They are 
curved or bent to conform to the inner surface of the cap- 
sule. The bent regions thus provide a centering function 
of the arctube relative to the capsule. In this manner, the 
5 arctube can be aligned with the longitudinal axis of the 
reflector housing. Moreover, it eliminates the use of any 
welds or any extra components which add to both man- 
ufacturing and overall cost, as well as increased steps 
of assembly and the potential for failure. Here, the sup- 
10 port wire 70 is an integral or one-piece, homogenous 
member that is bent to the desired configuration shown 
in FIGURE 2-4. In addition to the bent regions 80a, 80b, 
the support wire also includes curved portion 82 at the 
second end that generally conforms to the tubular por- 

15 tion 76 of the capsule. 

[001 3] As will be appreciated, the support wire 70 pro- 
vides both mechanical support and electrical connection 
between the second arctube lead 40 and the second 
molybdenum foil 62. It also preferably positions the bent 

20 regions 80a, 80b at areas 

[0014] Thus, as illustrated in FIGURES 1-4, a first ex- 
emplary embodiment of the support wire disposes the 
bent regions 80a, 80b at generally diametrically oppo- 
site portions of the capsule. The support wire extends 

25 from a connection with the molybdenum foil and angles 
outwardly into a generally linear portion 84. This merges 
into the first bend region 80a and into a second linear 
portion 86. The linear portion 86 merges into the second 
curved region 82 adjacent the second arctube lead. The 

30 second arctube lead is preferably electrically connected 
with the curved region 82. The lead wire 70 then termi- 
nates in the second bent region 80b. 
[0015] FIGURE 5 represents another exemplary em- 
bodiment of a single or one-piece, homogenous lead 

35 wire 90. It includes a single bent region 92 that is inter- 
posed between linear portions 94, 96. As will be appre- 
ciated in FIGURE 8, the bent region extends circumfer- 
entially over 270°. It is also dimensioned for receipt in 
the capsule, and provides the desired centering function 

40 to align the arctube with the longitudinal axis of the re- 
flector housing. The entire bent region 92 is preferably 
disposed between the seal region of the capsule and 
the arc discharge chamber or if located on the lens side 
of the light source at a location remote from the focal 

15 point. Again, this limits any adverse effect with the de- 
sired beam pattern, thereby reducing shadowing or dis- 
tortion that would otherwise occur. A second curved re- 
gion 98 extends from the second linear portion and con- 
forms to the tubular portion 76 of the capsule. 

50 [001 6] The invention as shown and described relative 
to the exemplary embodiments provides a lead wire that 
establishes electrical connection to the arctube. Sec- 
ondly, the support wire centers the arctube in the cap- 
sule. The design is a single frame part that does not re- 

55 quire additional parts to be welded thereto to provide the 
centering function. The invention also preferably locates 
the centering function on the pinch-side of the arc dis- 
charge chamber or capsule near the arctube first leg. 
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By placing the centering mechanism in this region, the 
centering mechanism is preferably located below the fo- 
cal length of the reflector so that it does not contribute 
to shadowing in the reflector's beam path. This arrange- 
ment also permits the tubulation to be located at a dif- 
ferent position on the capsule. Rather than requiring the 
exhaust to be positioned at the end of the capsule op- 
posite the pinch seal region, the present invention ac- 
commodates the exhaust at a variety of locations; 
[001 7] For the sake of good order, various features of 
the invention are set out in the following clauses:- 

1. In a ceramic metal halide lamp assembly (A) in- 
cluding an elongated arctube (30) having first and 
second arctube leads (38, 40) extending from first 
and second ends respectively, the arctube hermet- 
ically sealed within an elongated light transmissive 
capsule (72) having first and second electrical con- 
nectors (44, 64) extending through a first end of the 
capsule, an elongated support member (70) electri- 
cally connecting the second arctube lead (40) with 
the second electrical connector (64), the support 
member including a bend region (80) that extends 
in a circumferential direction and is dimensioned for 
abutting receipt with the capsule to provide a 25 
centering function of the arctube within the capsule. 

2. The invention of clause 1 wherein the bend region 
includes a first portion (80a) that extends over ap- 
proximately ninety degrees. 30 

3. The invention of clause 2 wherein the bend region 
includes a second portion (80b) that extends over 
approximately ninety degrees. 

35 

4. The invention of clause 3 wherein the first and 
second portions (80a, 80b) of the bend region are 
spaced from each other. 

5. The invention of clause 4 wherein the first and <o 
second portions (80a, 80b) of the bend region are 
axially spaced from each other. 

6 The invention of clause 4 wherein the first and 
second portions (80a,80b) of the bend regions are 45 
circumferentially spaced from each other. 

7. The invention of clause 1 wherein the bend region 
(92) extends over approximately two hundred sev- 
enty degrees. so 

8. The invention of clause 1 wherein the bend region 
(80a, 92) is disposed closer to the first end of the 
capsule than the second end. 



disposed adjacent the second end of the capsule. 

1 0. A ceramic metal halide lamp assembly (A) com- 
prising: 



11. The lamp assembly of clause 10 wherein the 
wire bent region includes a first portion (80b) that 
proceeds over at least approximately ninety de- 
grees. 

1 2. The lamp assembly of clause 1 1 wherein the first 
portion (80b) of the bent region is disposed adjacent 
the tubulation end of the capsule. 

13. The lamp assembly of clause 11 wherein the 
support wire bent region includes a second portion 
(80a) that proceeds over at least approximately 
ninety degrees. 

14. The lamp assembly of clause 13 wherein the 
second portion (80a) is axially spaced from the first 
portion (80b). 

15. The lamp assembly of clause 14 wherein the 
second portion (80a) is circumferentially spaced 
from the first portion (80b). 

16. The lamp assembly of clause 13 wherein the 
second portion (80a) is ircumferentially spaced 
from the first portion (80b). 

17. The lamp assembly of clause 16 wherein the 
first portion (80b) is disposed adjacent the tubula- 
tion end of the capsule away from a light generating 
region of the arctube. 



an elongated double ended arctube (30) having 
a first lead (38) extending from a first end and 
a second lead (40) extending from a second 
end; 

10 a capsule (72) dimensioned to receive the arc- 

tube therein having a seal (74) and include first 
and second electrical connectors (44, 64) that 
proceed through the seal end and a tubulation 
end (76) that receives the second lead of the 
15 arctube; and 

a support wire (70) that is electrically connected 
to the second lead adjacent the tubulation end 
and to one of the electrical connectors at the 
seal end, the support wire including a bent re- 
20 gjon (80) that is curved to conform to an inner 

surface of the capsule for centering the arctube 
therein. 



55 18. The lamp assembly of clause 16 wherein the 
9. The invention of clause 1 wherein the bend region second portion (80a) is disposed adjacent the seal 
includes a first portion (80a) disposed adjacent the end of the capsule away from a light generating re- 
first end of the capsule and a second portion (80b) gion of the arctube. 
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19. The lamp assembly of clause 10 wherein the 
support wire (70) is a one piece homogenous com- 
ponent. 



Claims 

1. An elongate support member or a ceramic metal 
halide lamp assembly (A) including an elongated 
arctube (30) having first and second arctube leads 
(38, 40) extending from first and second ends re- 
spectively, the arctube hermetically sealed within 
an elongated light transmissive capsule (72) having 
first and second electrical connectors (44, 64) ex- 
tending through a first end of the capsule, said elon- 
gated support member (70) electrically connecting 
the second arctube lead (40) with the second elec- 
trical connector (64), the support member including 
a bend region (80) that extends in a circumferential 
direction and is dimensioned for abutting receipt 
with the capsule to provide a centering function of 
the arctube within the capsule. 

2. The invention of claim 1 wherein the bend region 
includes a first portion (80a) that extends over ap- 
proximately ninety degrees. 

3. The invention of claim 2 wherein the bend region 
includes a second portion (80b) that extends over 
approximately ninety degrees. 

4. The invention of claim 3 wherein the first and sec- 
ond portions (80a, 80b) of the bend region are 
spaced from each other. 

5. The invention of claim 4 wherein the first and sec- 
ond portions (80a, 80b) of the bend region are axi- 
ally spaced from each other. 

6. A ceramic metal halide lamp assembly (A) compris- 
ing: 

an elongated double ended arctube (30) having 
a first lead (38) extending from a first end and 
a second lead (40) extending from a second 
end; 

a capsule (72) dimensioned to receive the arc- 
tube therein having a seal (74) and include first 
and second electrical connectors (44, 64) that 
proceed through the seal end and a tubulation 
end (76) that receives the second lead of the 
arctube; and 

a support wire (70) that is electrically connected 
to the second lead adjacent the tubulation end 
and to one of the electrical connectors at the 
seal end, the support wire including a bent re- 
gion (80) that is curved to conform to an inner 
surface of the capsule for centering the arctube 



therein. 

The lamp assembly of claim 6 wherein the wire bent 
region includes a first portion (80b) that proceeds 
over at least approximately ninety degrees. 

The lamp assembly of claim 7 wherein the first por- 
tion (80b) of the bent region is disposed adjacent 
the tubulation end of the capsule. 

The lamp assembly of claim 7 wherein the support 
wire bent region includes a second portion (80a) 
that proceeds over at least approximately ninety de- 
grees. 

The lamp assembly of claim 9 wherein the second 
portion (80a) is axially spaced from the first portion 
(80b). 
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